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Photocatalytic degradation of MTBE in gas phase
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Abstract

This study contains the photocatalytic degradation of methyl-tert-butyl ether(MTBE), one of
water—contaminating substances, into CO: Herein was investigated factors, kinetics, and reaction
pathways related with MTBE degradation. This works is possible to be applied in the field of
environmental remediation such as undergroundwater punfication with optimized system
configuration in the near future.
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o 20%7F obERA T8 o884k Methyl-
tert-butyl etherMTBE), tert-butyl formate
(TBF), tert-butyl alcohol{TBA), acetone(AC),
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slgor, dge(HPLCE, J T Bakend} ogh&
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2.3.1 Gas Chromatography(GC)

RS2 MTBES $7H4E42 THF,
acetone®] W42 FIDEAO Tz AzE GO
(HP—5890 serious [1)E o83} ALEE =

& MTBER&Y] Fallgo] S8t AR
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202 AFE 2 m/minE EHFAG. FE5)

ool oa)  AAEE HEAEC  COe
Porapac N(80/100) mesh) Packed Z#o] {2%
GC-TCDE olgstiem, F4+ &x& 190

T, 150 T $2zde%2 95 ) m/mng &
2Tt CO, FATHE HEVI2(Supelco
Co)E o]&3le RA3H.
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N oi (m0l] 5)
N pioton ( Enstein [ s)

Q= (1)

o719 A Einstein® 1 29 photong ¢v]s}y,
Nionoton(Np) = 2] (2)8F (3)ell 2J5}ed thabat ule]
Ze Ao Z

N kCNA

U, =

(2)

- Uys (the energy of one Einstein of 360
nm) = ] Einstein™
h (Plank constant) = 66260755 % 107% ]
sec

c (Speed of light) = 299702458 % 10° m

EA - ,
U, (3)

Np=

Np = Photon flow (Einstein sec)
E = Average irradiance (W/em®)
A = Area (cm)

A9t 2ol A4 NS MTBE #aiks&x
22 A photonic efficencyE # 19 U
Effigich B dfelAs 93 TVARE Ay
(5 mW/em® @ 360 nmolA 1.0 mg/em” A%9
FZw)E FealgS m photonic efficiency”}
oF 11%=2 Hul2 Jepgtt o] WAZlelAE 0.2
mg/em” o1 FENRE THFE A FASE
ul glo]l BF FHden, o Ak UV-vis

sec” B osjMe elg9irt Intensity meterd]
Na (Avogadro number) = 60221367 X ZR0)H 02 mg/em o)A wo) FHHR g
10% mol™ 9+2-¢ ¥ 19 incident photon flow(IPF)$}
Table 1. Apparent photonic efficiency for MTBE photodegradation

Coated Incident photon | Absorbed photon| Rate of MTBE Photonic Photonic
catalyst flow (IPF) flow (APF) degradation efficiency efficiency
(mg/em?) (Einstein/min} (Einstein/min) { mol/min) by IPF by APF

0.02 4514 1.2188 0.1443 0.00319 0.01189

0.08 4514 2.2570 0.7240 0.01603 0.03207

0.2 4514 40780 1.7598 0.03898 0.04315

0.4 4514 4.2983 2.6436 0.06856 0.06150

06 4514 44283 34604 0.07665 0.07814

1.0 4514 4.4779 H.0709 011233 0.11324

1.4 4514 44960 42489 0.09412 0.08412

2.0 4514 45122 42979 0.09521 0.085%5

« © Irradiation with UV-A lamp (5 mW/em® at 360 nm)
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ZANE = Be] A7lel ¢3te] MTBEES &%
7} walstgon], wel 477} 4514 xFEinstein/
min7tA] F7lshst ol prisle Adks 1Y
1] veidth 2AEE dA7e Fbe 3E
ol Aol -3y AL F7IA T
gl =82 A dA ol vk HA
- A B olgErRT AWM EF
29 AYELr} T2 ofE kS HedhA
o} Aspie] AEZ} F7F fRo| wEETE &
7HA71A) Bal AAH22 quantum  yielde
A He Zelth &3, O9 24 HAHEL
2RE FEuld FARF photon flowsd E4E=
photon  flowel ®™WE  apparent  photonic
efficiency(APE)E EolFm, 4L 2ARE Y
e W& W3ls Ho Fa gt P,
APF7 Z7¥8el wel MTBESH&] ko] of
¢ APET #ash He d94E At ol#d
MTBES] #&vkg-o] dit AAdds G098 &
74 E IPF7F 9.028 z Einstein/minol] A
01109 gmol/min¢ld] 63198 « Einstein/minel
A 05496 pmol/minE Z715 ¥HA. APESA
MTBE®| APEZ#S Hisdh H3s 29 3o
LERAT

HE o] Fwjoks AAS ) 93kl 002 ~ 20
mg/em’ 0.8 TRk T FeEte FEa
AES Btk 29 49Me Fojcke oE
MTBE #&s) Swidrde] #AE e
10 mg/en7tA 9] 43 Agdhe P &0
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3 #Zve} MTBETYS 2318 B50) vhg
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FAeln, F28 AAEAE ARne] Haje) g
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3.3 Langmuir-Hinshelwood kinetics
hREe  f7EES 7MY R
kineticse 7He8l Langmuir-Hinshelwood 4.2
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Fig. 1. Effect of incident photon flow on the MTBE degradation.
Conditions : TiO; loading weight = 0.08 mgfer, [MTBEJo = 1000 ppmv, coating area = 50 cm’
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Fig. 2. Apparent photonic efficiency and pseudo-first order rate constant for MTBE photodegradation as
a function of incident and absorbed photon flow.,
Conditions : TiO» loading weight=0.08 me/om [MTBEJo=1000 ppmv, coating area=50 cm’
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absorbed photon flow.
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Fig. 5. Effect of coated amount and incident photon flow on the rate constant for MTBE degradation.
Conditions : incident photon flux = 4.65X 107 Einstein/min, IMTBElo = 1000 ppmv, coating area = 50 om®
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Fig. 6. Plot for decomposition rate of MTBE against different initial concentration over UV illuminated
pure TiO;.
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Fig. 8 FTIR analysis during the photodegradation of MTBE.
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